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(57) ABSTRACT

A bipolar snare including an elongated tubular electrically
insulating sheath, a pair of elongated flexible electrically
conductive wires disposed within the sheath, and an electri-
cally insulating connector disposed at the distal ends of the
wires mechanically connecting the distal ends of the wires to
form a loop projecting from the distal end of the sheath. The
wires are provided with electrical insulation covering all but
a selected portion of each of the wires. The device also
includes a guide member located within the sheath and form-
ing compartments for each of the electrically conductive
wires, the guide member being rotatable within the sheath.
The guide member is also set back from the distal end of the
sheath to an extent such that the whole of the loop including
at least part of the connector is capable of being received
within the sheath.

9 Claims, 10 Drawing Sheets
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1
ELECTROSURGICAL INSTRUMENT

TECHNICAL FIELD

This invention relates to an electrosurgical instrument and
in particular to a bipolar snare device.

BACKGROUND TO THE INVENTION

Bipolar snares are known, and examples are given in U.S.
Pat. Nos. 4,493,320, 4,905,691 and 5,078,716. Each of these
designs have a pair of wires extending from an elongate
sheath, the wires being separated by an insulating divider to
form first and second bipolar electrodes. An electrosurgical
current flows between the wires, cutting the tissue as the wires
are drawn into the sheath.

Each of the above designs, however, suffers from difficul-
ties in completing the cutting of tissue as the wires are drawn
against the end of the sheath.

U.S. Pat. No. 5,078,716 describes a bipolar snare in which
the loop and connector are be received within the sheath.
However, when the wires are withdrawn within the sheath
there is a risk of the wires becoming twisted resulting in
shorting between the wires. This is countered by an additional
section of insulation adjacent the connector. This additional
insulation prevents shorting between the wires, but results in
the less efficient cutting of tissue, especially when the wires
are very close to the sheath.

EP047501A illustrates a bipolar snare with a rotatable
guide member, but in this device the guide member prevents
the whole of the loop including the insulating connector from
being withdrawn within the sheath. Thus the cutting effec-
tiveness of the snare device, particularly when the wires are
close to the end of the sheath, is reduced.

SUMMARY OF THE INVENTION

The present invention attempts to address the various short-
comings of the prior art.

Accordingly, a bipolar snare device is provided, the snare
device comprising

an elongated tubular electrically insulating sheath having a
proximal and a distal end,

a pair of elongated flexible electrically conductive wires
with the wires disposed within the sheath and each having
proximal and distal ends and having a length such that the
wires can each extend from at least the distal end of the
sheath,

an electrically insulating connector disposed at the distal
ends of the wires mechanically connecting the distal ends of
the wires to form a loop projecting from the distal end of the
sheath and with the wires electrically insulated from each
other, the wires meeting the connector at first and second
locations,

electrical insulation disposed covering all but a selected
portion of each of the elongated wires which form the loop,

a handle for sliding the wires relative to the sheath to
expand or contract the loop, and

electrical connections for connecting the proximal ends of
the wires to a bipolar electrosurgical generator,
wherein the device also includes a guide member located
within the sheath and forming compartments for each of the
electrically conductive wires, the guide member being rotat-
able within the sheath to prevent the electrically conductive
wires from becoming twisted one about the other, the guide
member being arranged such that the whole of the loop
including at least part of the electrically insulating connector
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is capable of being received within the sheath, such that the
first and second locations where the wires meet the connector
can be received within the sheath. The first and second loca-
tions where the wires meet the electrically insulating connec-
tor are preferably substantially at the same axial position with
respect to one another.

One advantageous feature of embodiments of the present
invention is that the guide member prevents the electrically
conductive wires from becoming twisted, but still allows the
loop including at least part of the insulating connector to be
received within the sheath.

In addition, the guide member of embodiments of the
present invention also prevents shorting between the wires,
and yet still allows for efficient tissue cutting, even when the
wires are very close to the end of the sheath.

In one embodiment the guide member is set back from the
distal end of the sheath to an extent that the whole of the loop
can be received within the sheath.

In some embodiments of the present invention, the guide
member conveniently comprises a cylindrical member with
an [-shaped cross section forming two compartments, one for
each of the electrically conductive wires. In this way, the
wires are each contained separately within their own com-
partment, preventing the two wires from coming into contact
with each other. If the wires are rotated, the guide member
rotates within the sheath to maintain the separation of the
wires one from the other.

Alternatively, the guide member conceivably comprises a
cylindrical member with two lumens therein, one for each of
the electrically conducting wires. Whichever type of guide
member is employed, it maintains separation of the wires
while rotating within the sheath when required.

In a particularly advantageous construction, the guide
member is provided with an extension at its distal end, the
extension being capable of separating the electrically conduc-
tive wires as they exit the guide member. The extension is
conveniently in the form of a planar partition, and is prefer-
ably movable between two positions, a first extended posi-
tion, and a second retracted position to provide space for the
electrically insulating connector to at least partly enter the
sheath. The extension is conveniently formed of a flexible
material, capable of collapsing into its second position. In this
way, the extension separates the conductive wires, while col-
lapsing to allow the whole of the loop, including some or all
of'the insulating connector, to enter the sheath. Whether in its
first or second position, the extension separates the two wires,
and yet is still rotatable within the sheath.

The extension need not necessarily be formed by a separate
member, but may be integral with the remainder of the guide
member. Conceivably, the extension can be the same cross-
section as the remainder of the guide member, merely being
made more flexible in some way, or otherwise movable with
respect to the remainder of the guide member.

Embodiments of the invention further reside in a bipolar
snare device comprising

an elongated tubular electrically insulating sheath having a
proximal and a distal end,

a pair of elongated flexible electrically conductive wires
with the wires disposed within the sheath and each having
proximal and distal ends and having a length such that the
wires can each extend from at least the distal end of the
sheath,

an electrically insulating connector disposed at the distal
ends of the wires mechanically connecting the distal ends of
the wires to form a loop projecting from the distal end of the
sheath and with the wires electrically insulated from each
other,
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electrical insulation disposed covering all but a selected
portion of each of the elongated wires which form the loop,

a handle for sliding the wires relative to the sheath to
expand or contract the loop, and

electrical connections for connecting the proximal ends of
the wires to a bipolar electrosurgical generator,

characterised in that the device also includes a guide mem-
ber located within the sheath and forming compartments for
each of the electrically conductive wires, the guide member
being rotatable within the sheath to prevent the electrically
conductive wires from becoming twisted one about the other,
the guide member being provided with an extension at its
distal end, the extension being capable of separating the elec-
trically conductive wires as they exit the guide member.

As before, the guide member conveniently comprises a
cylindrical member with an I-shaped cross section forming
two compartments, one for each ofthe electrically conductive
wires, or alternatively a cylindrical member with two lumens
therein, one for each of the electrically conducting wires.
Similarly, the extension is conveniently in the form of a planar
partition, and movable between two positions, a first extended
position in which it separates the electrically conductive
wires, and a second retracted position to provide space for the
electrically insulating connector to at least partly enter the
sheath. As before, the extension is preferably formed of a
flexible material, capable of collapsing into its second posi-
tion. The extension on the guide member maintains the sepa-
ration of the two wires, while the ability to move between two
positions allows for the whole of the loop, including some or
all of the insulating connector, to be withdrawn into the
sheath, maintaining the cutting efficiency of the device
throughout the whole of the cutting process.

DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be further
described, by way of example only, with reference to the
accompanying drawings, in which:

FIG. 1 is a perspective view of a bipolar snare in accor-
dance with the present invention,

FIGS. 2A to 2C are schematic views of the bipolar snare of
FIG. 1, shown in various stages of deployment,

FIG. 3 is a side view of the distal end of the bipolar snare of
FIG. 1, shown fully extended,

FIG. 4 is a side view of the distal end of the bipolar snare of
FIG. 1, shown partially retracted,

FIG. 5 is a perspective view of a guide member adapted to
be present within the bipolar snare of FIG. 1;

FIG. 6 is an enlarged perspective view of the distal end of
the sheath of the bipolar snare of FIG. 1, showing the guide
member within the sheath;

FIG. 7 is a perspective view of the distal end of the sheath
of FIG. 1, showing the guide member being rotated within the
sheath;

FIG. 8 is a perspective view of the distal end of the sheath
of FIG. 1, shown partly in section, as the snare is being
retracted;

FIG. 9 is asectional side view of the distal end of the sheath
of FIG. 1, as the snare is being retracted; and

FIG. 10 is a perspective view of the distal end of the sheath
of FIG. 1, partly in section, showing the snare fully retracted
within the sheath.

EMBODIMENTS OF THE INVENTION

Referring to FIGS. 1 & 2, a bipolar snare is shown gener-
ally at 1, and comprises an elongated tubular sheath 2 con-
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taining first and second wires 3 and 4. A first handle 5 is
provided for maneuvering the sheath 2, and a second handle
6 is attached to the wires 3 & 4, such that longitudinal move-
ment of the second handle 6 with respect the first handle 5
causes the wires 3 & 4 to be moved longitudinally with
respect to the sheath 2, as shown in FIGS. 2A, 2B & 2C.

An insulating connector 7 of a ceramic material joins the
distal end of the first and second wires 3 & 4 one to the other,
s0 as to form a loop shown generally at 8. The wires 3 & 4 are
covered with an insulating covering 9 along the majority of
their length, but are left exposed as shown at 10 and 11
towards their distal end.

When fully extended, the wires form a hexagonal shape as
shown in FIGS. 1 & 3. This allows the loop 8 to be placed over
apiece of tissue to be resected, such as a polyp or other small
tissue mass, or alternatively over a much larger organ such as
a female uterus (not shown). The handle 6 is then moved with
respect to the handle 5, reducing the area of the loop 8 as
shown in FIG. 4, and causing the exposed portions 10 and 11
to contact the tissue (not shown). The wires 3 & 4 are con-
nected to the output of an electrosurgical generator (not
shown) such that current flows between the exposed portions
10 & 11, thereby cutting the tissue. As the wires are with-
drawn into the sheath 2, the exposed portions 10 & 11 con-
tinue to sever the tissue until the tissue is fully resected.

FIG. 5 shows a guide member 12 which is located within
the sheath 2. The guide member 12 includes an elongate
member 13 having a generally I-shaped cross section, com-
prising a central divider 14 separated by two side sections 15.
The side sections 15 are arcuate in shape such that the guide
member can rotate within the sheath 2. The guide member 12
further includes a planar extension 16 provided at the distal
end thereof. The central divider 14 is formed of a relatively
hard plastics material such as nylon, while the extension 16 is
formed of a softer plastics material such as silicone.

As shown in FIG. 6, the central divider 14 together with the
extension 16 separates the space within the sheath into two
compartments 17 & 18, such that the wire 3 is constrained
within compartment 17, and the wire 4 is constrained within
compartment 18. When the handle 6 is rotated with respect to
the handle 5, the wires 3 & 4 are likewise rotated. Instead of
the wires becoming twisted together, the guide member 12
rotates within the sheath 2 and the wires 3 & 4 remain separate
from one another in their respective compartments 17 & 18.
This is depicted in FIG. 7, with the distal end of the sheath 2
being shown displaced from its actual position in order to
show the rotation of the guide member 12.

FIG. 8 shows the wires 3 & 4 starting to be retracted within
the sheath 2, with the central divider 14 together with the
extension 16 keeping the wires apart. FIG. 9 shows the wires
3 & 4 being further retracted such that the insulating connec-
tor 7 is starting to enter the sheath 2. The wires 3 & 4 meet the
insulating connector 7 at locations 19 & 20, which are at the
same axial position with respect to each other. In FIG. 9, the
locations 19 & 20 are already proximal of the end of the
sheath 2, designated by axial position 21 in FIG. 9. As the
wires are retracted further within the sheath, the ceramic
connector 7 contacts the silicone extension 16 and causes it to
flex, until it is collapsed into the position shown in FIG. 10, in
which the connector 7 is fully contained within the sheath. As
can readily be seen, extension 16 and the guide member 12
can still be rotated, even with the extension 12 in its collapsed
position, maintaining the wires 3 & 4 separate even when they
are fully received within the sheath 2.

Prior art bipolar snares often encounter difficulties in per-
forming the cutting of the last section of tissue, especially
when being used on large tissue masses or whole organs. This
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is because the loop cannot be reduced to zero, as the wires and
the insulating connector joining them cannot be received
within the sheath. This means that there is always some small
section of the loop outside the sheath, and that consequently
the cutting of tissue is incomplete. In such instances, the final
act of resection is often carried out by the mechanical force of
the wires on the tissue, as opposed to the more controlled
electrosurgical action.

With the present invention, the wires 3 & 4, together with
the locations 19 & 20 where they meet the insulating connec-
tor 7, are all retractable within the sheath, leaving no part of
the loop 8 remaining outside. This ensures that the cutting of
atissue mass is completed by the electrosurgical action of the
exposed portions 10 & 11 of the wires, as the wires 3 & 4 and
the locations 19 & 20 where they meet the insulating connec-
tor 7 enter the sheath 2. Even though the exposed portions 10
& 11 of the wires are received within the sheath 2, contact
therebetween and the consequent shorting of the wires is
prevented by the guide member 12, even if the wires are
rotated.

In other embodiments of the invention the guide member
may be arranged in a different manner. For example, in one
embodiment rather than have a flexible extension the guide
member may simply be set back from the distal end of the
sheath a sufficient amount to provide space for the loop and at
least part of the connector to enter the sheath, to ensure that
cutting can be completed. In another embodiment the guide
member may be movable in some other way, for example,
slidably backwards within the sheath, such that as the end of
the loop and the connector approach and begin to enter the
sheath the guide member is pushed backwards along and
within the sheath by the loop and/or connector, again to
provide space for the loop, at least, and preferably at least part
of the connector to enter the sheath. Such a slidable guide
member may be provided with a spring return to allow the
guide to return to its normal, non-retracted, position when the
loop is extended once again.

Various further modifications may be made to the above
described embodiment, whether by way of addition, substi-
tution, or deletion, to provide further embodiments any and
all of which are intended to be encompassed within the scope
of the appended claims.

The invention claimed is:

1. A bipolar snare device comprising

an elongated tubular electrically insulating sheath having a
proximal and a distal end,

a pair of elongated flexible electrically conductive wires
with the wires disposed within the sheath and each hav-
ing proximal and distal ends and having a length such
that the wires can each extend from at least the distal end
of the sheath,

an electrically insulating connector disposed at the distal
ends of the wires mechanically connecting the distal
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ends of the wires to form a loop projecting from the
distal end of the sheath and with the wires electrically
insulated from each other,

electrical insulation disposed covering all but a selected

portion of each of the elongated wires which form the
loop,

a handle for sliding the wires relative to the sheath to

expand or contract the loop, and
electrical connections for connecting the proximal ends of
the wires to a bipolar electrosurgical generator,

wherein the device also includes a guide member located
within the sheath and forming compartments for each of
the electrically conductive wires, the guide member
being rotatable within the sheath to prevent the electri-
cally conductive wires from becoming twisted one about
the other, the guide member being provided with an
extension extending from the distal end of the guide
member, the extension allowing the conductive wires to
be longitudinally movable with respect to the extension
to expand or contract the loop, and yet being capable of
separating the electrically conductive wires as they exit
the guide member.

2. A bipolar snare device according to claim 1, wherein the
guide member comprises a cylindrical member with an
I-shaped cross section forming two compartments, one for
each of the electrically conductive wires.

3. A bipolar snare device according to claim 1, wherein the
guide member comprises a cylindrical member with two
lumens therein, one for each of the electrically conducting
wires.

4. A bipolar snare device according to claim 1, wherein the
extension is in the form of a planar partition.

5. A bipolar snare device according to claim 1, wherein the
extension is movable between two positions, a first extended
position in which it separates the electrically conductive
wires, and a second retracted position to provide space for the
electrically insulating connector to at least partly enter the
sheath.

6. A bipolar snare device according to claim 3, wherein the
extension is formed of a flexible material, capable of collaps-
ing into its second position.

7. A bipolar snare device according to claim 1, wherein the
guide member is set back from the distal end of the sheath.

8. A bipolar snare device according to claim 7, wherein the
guide member is set back from the distal end of the sheath to
an extent that a whole of the loop including at least part of the
electrically insulating connector is capable of being received
within the sheath.

9. A bipolar snare device according to claim 1, wherein first
and second locations where the wires meet the electrically
insulating connector are substantially at a same axial position
with respect to one another.
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